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(54) DIAGNOSING MEDICINE FOR HEPATITIS C-VIRUS INFECTIOUS DISEASE 

(57)Abstract 

PURPOSE: To obtain a highly sensitive diagnosing medicine by bonding a fusion protein prepared by bonding a 
carrier protein to a hepatitis C-virus (HCV) antigen protein to hydrophilic particles. 

CONSTITUTION: A diagnosing medicine for HCV infectious disease is obtained by bonding a fusion protein 
obtained by bonding a carrier protein to an HCV antigen protein to hydrophilic particles. The antigen protein is a 
structural or nonstructural protein. The structural protein includes envelope proteins, core proteins, etc., and 
the nonstructural protein includes NS1-NS5 proteins, polypeptide composed of 8 or more, preferably, 40 or 
more amino acids containing at least one epitope of these proteins. When a plurality of proteins is used in a 
combined way as the antigen protein, no limitation exists against the coupling order of the proteins. The fusion 
protein is prepared by coupling a carrier protein to the N^terminal side of the antigen protein. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The hepatitis C virus infectious disease diagnostic drug characterized by combining with a hydrophilic 
particle the fusion protein which connected the antigen protein and carrier protein of a hepatitis C virus, and 
changing. 

[Claim 2] The hepatitis C virus infectious disease diagnostic drug according to claim 1 combined without 
furthermore the antigen protein of a hepatitis C virus minding carrier protein. 



[Translation done.] 



( 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran^ 2006/07/10 



UP£7-198723,A [DETAILED DESCRIPTION] 



1/8 ^— v 



* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a hepatitis C virus infectious disease diagnostic drug. 
[0002] 

[Description of the Prior Art] Viral hepatitis is liver disease which happens by infection of a hepatitis virus. 
There is a blood propagation mold hepatitis virus which is not A mold or B mold infected through blood besides A 
mold, B mold, and D (delta) mold as a hepatitis virus, either, and it is thought that this type of virus is what is 
classified into a recent-years C mold. The diagnostic drug of the hepatitis C virus (henceforth HCV) infectious 
disease by which current use is carried out is a diagnostic drug by the condensation method which combined 
HCV antigen protein with a latex particle or gelatin. Non-structural protein like structural protein like the 
envelope protein of HCV or core protein, NS1, or 5 protein as HCV antigen protein etc. is known. Generally, as a 
diagnostic drug of the virus which has envelopes, such as a FURABI virus, it is supposed that it is good to use 
what combined structural protein and non-structural protein as antigen protein (Proc.NatI.Acad.Sci.USA, 89, 
1001 1-10015 (1992)), and the antigen protein which consists of core protein, NS3 protein, and NS4 protein also 
with the diagnostic drug of a HCV infectious disease is used. However, in order to prevent infection by 
transfusion etc. certainly, still it is not enough, and the diagnostic drug of higher sensibility is called for. 
[0003] 

[Problem(s) to be Solved by the Invention] As a result of inquiring wholeheartedly in order to obtain the 
condensation reagent for a HCV diagnosis with more high sensibility under this conventional technique, when the 
fusion protein which connected the antigen protein and carrier protein of HCV was combined with the hydrophilic 
particle, this invention persons find out that the antibody in HCV infectious disease patient's serum is detectable 
to high sensitivity, and came to complete this invention. 
[0004] 

[Means for Solving the Problem] According to this invention, the condensation reagent for a HCV diagnosis of 
the high sensitivity which combined with the hydrophilic particle the fusion protein which connected the antigen 
protein and carrier protein of HCV is offered in this way. 

[0005] The antigen protein used by this invention is the well-known structural protein and the non-structural 
protein of HCV. The polypeptide (only henceforth an epitope) for which at least one epitope of these protein 
besides being NS1 protein, NS2 protein, NS3 protein, NS4 protein, NS5 protein, these protein, etc. is included as 
non-structural protein, such as envelope protein and core protein, as structural protein and which consists of 40 
or more amino acid preferably is illustrated eight or more. The concrete example of such protein or an epitope is 
WO 90/No. 11069, WO 90/No. 14436, JP,4-004880,A, JP,5-81600,B, and Nucleic. Acid It is indicated by patent 
official reports and papers, such as Research, 17 (24) 10367-10372 (1989), this magazine, 18 (15) 4626 (1990), 
J.Virol., and 65(3)1 105-1 1 13 (1991). What combined core protein, NS3 protein, NS4 protein, and these epitope 
and them also in such antigen protein is desirable. The protein which has the 1st - the 583rd array among the 
amino acid sequences specifically indicated by the array number 1 of protein and JP,5-78395,A which have the 
amino acid sequence of array number 1 publication is illustrated. The amino acid to the 1st - 429th is NS3 
protein, and the amino acid to the 430th - 767th of the amino acid sequence of array number 1 publication is 
NS4 protein. In order to acquire especially antigenic [ with the high protein field which has the 430th - the 747th 
amino acid sequence in the 8th - 273rd or the 385th - 429th NS4 protein ] in NS3 protein, it is important, and it 
is desirable to use antigen protein including these fields. Moreover, even if a part of amino acid sequence of 
antigen protein receives qualification by addition, a deficit, a permutation, omission, insertion, etc. of amino acid, 
as long as antigenic is equivalent to the protein which has an amino acid sequence said official report and given 
in a paper, although there is no limit, he can usually use it 90% or more preferably 80% or more, if homology with 
the amino acid sequence of an above-mentioned desirable protein field is 95% or more of thing still more 
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preferably. In addition, homology here makes an index what was measured by the DNA sequence input analysis 
system "DNASIS" (a putting on the market on the market agency: TAKARA SHUZO CO., LTD.). 
[0006] What combined two or more protein as antigen protein When using (it is hereafter called conjugated 
protein), especially the sequence that protein is connected is not limited. For example, the thing which NS4 
protein combined with the C terminal of NS3 protein, What NS3 protein combined with the C terminal of NS4 
protein, the thing which NS3 protein combined with the C terminal of core protein, and NS4 protein combined 
with the C terminal of NS3 protein further, That by which core protein is inserted between NS3 protein and NS4 
protein is illustrated. 

[0007] The fusion protein used by this invention makes carrier protein connect with the amino terminal side of 
above-mentioned antigen protein further. Although it is not limited especially if carrier protein is a hydrophilic 
polypeptide thing It is the thing of 10,000-120,000 more preferably, desirable — molecular weight 2,000-500,000 
— as an example of such protein Maltose binding protein (J. Biol.Chem., 259, 10606-10613 (1984)), Glutathione- 
s-transferase () and beta-galactosidase (it Gene(s)) 67, 31-40 (1988), etc. and its part are illustrated, especially, 
maltose binding protein is desirable and the maltose binding protein (henceforth MBP) of the Escherichia coli 
origin with a molecular weight of about 42kilodalton is more desirable. By making such carrier protein connect 
with above-mentioned antigen protein ** Since a proteinic hydrophilic property increases, it is [ condensation ] 
lifting-hard and it can be carried out. ** It becomes easy to show an antigen to a particle front face according to 
the spacer effectiveness of carrier protein, and reactivity with an antibody can be raised. ** There is 
effectiveness, like purification with the affinity chromatography using the support which made ligand carrier 
protein and the protein combined specifically becomes easy. When the carrier protein of the bacteria origin is 
especially used, since the manufacture effectiveness of the fusion protein in the gene engineering-technique 
using the bacteria used as the origin of carrier protein becomes high, it is desirable. 

[0008] Although the fusion protein used by this invention may be obtained by what kind of approach, it can be 
obtained with the conventional method by the gene engineering-technique which is described below, for example. 
What is necessary is to carry out the transformation of the Escherichia coli etc. by the plasmid which has DNA 
(henceforth fusion protein DNA) which carries out the code of the fusion protein, to cultivate according to a 
conventional method, to make target protein discover, and just to isolate, in order to obtain the fusion protein 
which the antigen protein and carrier protein of the HCV origin have connected. 

[0009] Fusion protein DNA consists of DNA which carries out the code of the antigen protein of the HCV origin, 
and DNA which carries out the code of the carrier protein. DNA (henceforth antigen protein DNA) which carries 
out the code of the antigen protein can be obtained from HCV infectious disease patient's serum according to 
conventional methods, such as the PCR method: DNA which carries out the code of the envelope protein 
indicated by said official report and paper as an example of antigen protein DNA DNA which carries out the code 
of (it is hereafter called env DNA) and the core protein DNA which carries out the code of (it is hereafter called 
core DNA) and the NS1 protein DNA which carries out the code of (it is hereafter called NS1 DNA) and the NS2 
protein DNA which carries out the code of the NS3 protein which has the base sequence of array number 
(hereafter called NS2 DNA) 1 publication (It is hereafter called NS3 DNA), DNA (henceforth NS4 DNA) which 
carries out the code of the NS4 protein, DNA (henceforth NS5 DNA) which carries out the code of the NS5 
protein, DNA which carries out the code of these epitopes are illustrated. These DNA may be mutated 
automatically or artificially, as long as the conditions of the above-mentioned antigen protein are fulfilled. Such 
DNA is core from 5' upstream on a natural HCV genome. DNA-env DNA-NS1 DNA-NS2 DNA, NS3 DNA-NS4 
DNA-NS5 It exists as a series of things in the order of DNA. For this reason, in using DNA of the same 
configuration as a natural HCV genome as antigen protein DNA, there is especially no problem, but after a 
restriction enzyme etc. cuts DNA, it is necessary using a suitable linker to connect a required DNA field with a 
conventional method, to use what changed the sequence that the case where a part of each DNA is used, and 
each DNA were located in a line so that a reading frame may not shift Furthermore, DNA which carries out the 
code of the carrier protein marketed is inserted in the plasmid which carried out cloning of the DNA of such 
antigen protein according to the conventional method using a suitable linker, and the plasmid which has DNA 
which carries out the code of the fusion protein used by this invention is obtained. 

[0010] The Escherichia coli with which the bacillus which carries out a transformation by the plasmid which has 
fusion protein DNA is generally used, a Bacillus subtilis, yeast, etc. are illustrated, and the plasmid which inserts 
fusion protein DNA should just use a thing introducible into the bacillus which carries out a transformation. When 
MBP of the Escherichia coli origin is chosen as carrier protein, it is desirajble to use the system of Escherichia 
coli from the point of manifestation effectiveness. As an example of Escherichia coli, JM109, TBI, etc. mention 
and it is After cultivating the obtained transformation bacillus on suitable conditions and making fusion 
protein discover, it can be crushed by conventional methods, such as an approach using a supersonic wave, and 
an approach using a French press, a cell-free extract can be obtained, and the fusion protein which is isolated 
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and refined by approaches, such as a chromatography using the others, ion exchange resin, and the hydrophobic 
resin using amylose resin (product made from New England Biolabs) etc., ammonium sulfate fractionation, and 
electrophoresis, and targets this extract can be obtained. [ affinity chromatography ] What is necessary is just to 
usually cultivate them at 37 degrees C for 2 to 36 hours in the case of transformation Escherichia coli, although 
the culture conditions of a transformation bacillus will not be limited especially if they are conditions which a 
bacillus grows. 

[0011] The hydrophilic particle used by this invention especially has desirable gelatin, although the amino acid 
system polymer indicated by the magazine "surface" 28th volume 791 pages (1991 issue) besides the hydrophilic 
latex particle of the acrylamide system indicated by JP,1-163663,A and JP.1-315408A and gelatin and an amino 
acid polymer system particle like the polymer of an amino acid carboxy anhydride is illustrated. When it is 
manufactured with a conventional method, for example, the coacervation method, and gelatin is used as a raw 
material, as for these, it is desirable to manufacture by the complex coacervation method which used 
polysaccharide, such as gum arabic, together. In order to hold the configuration of a particle furthermore, fixing 
by cross linking agents, such as glutaraldehyde, is desirable. In number average particle diameter, the particle 
size of a particle is an about 1-15-micrometer thing, and is an an average of 2-6-micrometer thing preferably. 
Moreover, the sharp thing of particle size distribution is good. 

[0012] That what is necessary is just to perform the approach of combining above-mentioned fusion protein with 
the front face of an above-mentioned hydrophilic particle, by the same approach as the case where the 
conventional latex particle is used for example, the approach (it Johnson(s) H. — M. — ) of carrying out 
condensation by the carbodiimide Although the approach (S. 6 Avrameas, B.Tandon work, Immunochemistry, 67 
(1969)) of constructing a bridge by KBrenner, H.E.Hall work, J.Immunol., 97,701 (1966), and glutaraldehyde etc. is 
mentioned It is the approach of combining fusion protein with a particle by the condensation reaction using a 1- 
ethyl-3-(3-dimethylamino prolyl) carbodiimide preferably, what the C terminal side of all fusion protein combined 
with the particle similarly although the amino terminal side of all fusion protein did not necessarily combine with 
a particle the particle (it may be hereafter called an antigen sensitization particle) obtained in such an approach 
— it is not, either — a certain amount of probability — an amino terminal side — a particle — even joining 
together — if it is, it is available as a diagnostic drug. 

[0013] The protein combined with a particle does not need to be only above-mentioned fusion protein, and may 
be used together with the structural protein and the non-structural protein of HCV. What was illustrated 
previously is mentioned as the structural protein used here or non-structural protein (henceforth HCV protein), 
and these do not need to connect with carrier protein. It uses as independent protein, and also these protein 
may be used as HCV compound antigen protein which connected two or more HCV protein. Moreover, even if 
HCV protein is protein of the same class as the antigen protein which constitutes fusion protein, it may be 
protein of a different class, the mixing ratio of the fusion protein combined with a particle, and HCV protein — 
1 / 100 - 100/1 — it is 1 / 10 - 10/1 preferably. Since a nonspecific reaction occurs and the detection 
sensitivity as a diagnostic drug falls in the condition that there is only a certain protein so much, it is not 
desirable. 

[0014] Furthermore, it is desirable to color a particle, when using this antigen sensitization particle for an 

immunological diagnostic drug, for example, passive agglutination. The particle of this invention which has a 

hydrophilic property is usually white, and the judgment of a condensation image can be made easy by coloring 

this. As a coloring agent, blue coloring matter, such as red dyes, such as rear KUTEBU violet, food red No.3, a 

rose bengal, and neutral red, or a crystal violet and a methylene blue, etc. can be used, for example. 

[0015] The desirable mode of the hepatitis C virus infectious disease diagnostic drug of this invention is shown 

below. 

(1) The hepatitis C virus infectious disease diagnostic drug of this invention whose carrier protein is maltose 
binding protein, a glutathione-S-transferase, and one protein with which it is chosen out of the beta- 
galactosidase. 

(2) The hepatitis C virus infectious disease diagnostic drug of this invention whose carrier protein is maltose 
binding protein of the Escherichia coli origin. 

(3) The hepatitis C virus infectious disease diagnostic drug of this invention whose antigen protein is NS3 
protein and/or NS4 protein. 

(4) The hepatitis C virus infectious disease diagnostic drug of this invention whose hydrophilic particle is an 
amino acid polymer system particle. 

(5) The hepatitis C virus infectious disease diagnostic drug of this invention whose antigen protein of the 
hepatitis C virus which has not connected carrier protein is core protein. 

[0016] 

[Effect of the Invention] The HCV infectious disease diagnostic drug of high sensitivity is obtained by combining 
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a hydrophilic particle and the antigen protein of HCV through carrier protein. 
[0017] 

[Example] An example is given* to below and this invention is explained to it still more concretely. In addition, % in 
an example, the example of reference, the example of a trial, and the example of a comparative study is weight 
criteria as long as there is no notice especially. 

[0018] NS3 (Example 1 of reference) and the acquisition of a plasmid and the array analysis hepatitis B virus 
negative of DNA which have antigen protein DNA which consists of NS4 protein — 0.5ml of Homo sapiens blood 
serums of 100 or more units of GPT values — the GUANIJIUMU thiocyanate solution (4M GUANIJIUMU 
thiocyanate — ) of the amount of 5 times 50mM(s) Tris-HCI (pH7.6), 10mM EDTA, 0.1 M 2-mercapto methanol 
and 2% ZARUKOSHIRU were added, it carried out the phenol/chloroform extraction, and ethanol precipitation 
refined all RNA in a blood serum by using glycogen as a carrier. 

[0019] cDNA of RNA previously obtained considering the random hexamer as a primer according to Okamoto's 
and others (Japan J.Exp.Med., 60 volumes, No. 3, the 167- 1 77th page, 1 990) approach was produced using the 
cDNA composition system (Boehringer Mannheim make). The PCR method was performed by having made this 
cDNA into the template, and the target DNA fragment was amplified. After phosphorizing the five prime end of 
the amplified DNA fragment by T-four polynucleotide kinase, it connected with pUC18 digested with the 
restriction enzyme Smal, and cloning was carried out The Sequenase sequence kit (product made from United 
States Biochemical) determined the base sequence of cDNA of HCV by which cloning was carried out to each 
obtained plasmid. Consequently, NS3 made into the purpose from the acquired base sequence DNA and NS4 
DNA was inserted in the Smal site of a plasmid pUC18 according to the conventional method, and Plasmid pIB 
(4989bp) was built The base sequence of antigen protein DNA of HCV inserted in this plasmid and a 
corresponding amino acid sequence are indicated by the array number 1. 

[0020] (Example 2 of reference) MBP The DNA fragment (5' GTTGCGGAATTCGTGGACTTC) was inserted in 5 ? 
side of antigen protein DNA in the plasmid pIB built in the example 1 of the manufacture above-mentioned 
reference of the fusion protein which DNA, NS3, and NS4 protein DNA connected, and the EcoRI site was added. 
Moreover, the DNA fragment (5' ACGCGCCGAAGCTTAGTCGCTC) was similarly inserted in 3' side of antigen 
protein DNA, and the termination codon and the Hindlll site were added. Thus, the plasmid of obtained 4955bp(s) 
was named pIB 1 . 

[0021] This pIB' was digested with restriction enzymes EcoRI and Hindlll, and the fragment (2250bp) of antigen 
protein DNA with which both ends were changed was obtained. On the other hand, plasmid pMAL-cRI (product 
made from New EnglandBiolabs) which has MBP is digested with restriction enzymes EcoRI and Hindlll, and it is 
MBP. The fragment of 6101bp(s) containing DNA was obtained. The fragment and MBP of antigen protein DNA 
which were changed The DNA fragment containing DNA was connected by DNA ligase, and the obtained plasmid 
was named pMAL-IB. This plasmid is MBP to 5' side of the 19th - 2265th DNA of DNA shown in the array 
number 1. It has the DNA field which malE**2-26 (gene of the protein with which the 2-26th amino acid (transit 
peptide) of the maltose binding protein of the Escherichia coli origin suffered a loss) of DNA connected. 
[0022] Thus, the transformation of 109 shares of Escherichia coli JM was carried out by obtained pMAL-IB, and 
the transformation bacillus of ampicillin resistance was obtained. Inoculation of this transformation bacillus was 
carried out so that the turbidity in 660nm might be set to 0.15 to 81. ("Molecular Cloning"68 page) of LB culture 
media which added 50microg [/ml ] ampicillin. This was guided by 1 mM isopropyl-beta~D(-)^thio 
galactopyranoside after 2-hour shaking culture at 37 degrees C, and shaking culture was carried out at 37 more 
degrees C for 4 hours. The 20g wet fungus body was obtained according to the centrifugal separation of 
1 5,000xg. It crushed by the French press after suspending this in the 60ml tris hydrochloric-acid buffer solution 
(25 mM, pH8.0), and supernatant liquid was collected by 15,000xg and the centrifugal separation for 20 minutes. 
This is made to stick to DEAE-Toyo Peri's (TOSOH CORP. make) column (diameter [ of 2.5cm ] x height of 
36cm), and it is 0M-0.8M. Elution was performed by the concentration gradient (800ml) of NaCI, and protein 
MAL-IB made into the purpose was obtained. Furthermore, it was made to stick to the column (diameter [ of 
2.5cm ] x height of 15cm) of amylose resin (product made from New England Biolabs), elution was performed by 
the maltose (PBS solution) of 10mM, and about 40mg of fusion protein which purity makes 99% or more of the 
purpose was obtained. When the concentration of this protein solution by which elution was carried out was 
measured with the Lowry method, it was 1 .Omg/rnl. It was used for actuation after this, having used this liquid as 
the antigen undiluted solution. 

[0023] (Example 3 of reference) It used as the cutting back with restriction enzymes Ndel and Clal, plasmid 
pIK4CE which has the gene which carries out the code of the NANBV antigen protein indicated by the 
manufacture JP,5-78395A example 1 of core protein was used as the flush end by Klenow fragment, and the 
DNA fragments of 0.37Kbp were collected from agarose gel. This DNA fragment is a base sequence equivalent to 
the 1 st to the 1 23rd amino acid sequence of the array which carries out the code of the part for the amino 
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terminal side 123 amino acid of the core protein of HCV, and was indicated by the array number 1 of JP,5- 
78395A It used as the cutting back with the restriction enzyme EcoRI, the plasmid pKK 223-3 (Pharmacia 
manufacture) was used as the flush end by Klenow fragment, the DNA fragment of 0.37kbp(s) collected 
previously was connected using DNA ligase, the transformation of 1 09 shares of Escherichia coli JM was carried 
out by the obtained plasmid and the DNA fragment of 0.37Kbp chose the colony which has the plasmid pKKCIa 
inserted in the forward direction from the transformation bacillus of the ampicillin resistance which appeared. 
Plasmid pKKCIa is a plasmid in which the DNA fragment of about 0.3 Kbp(s) appears, when restriction enzymes 
Kpnl and Hindlll cut 

[0024] Subsequently, inoculation of Escherichia coli JM109' which carried out the transformation to 81. of LB 
culture media which added 50microg [/ml ] ampicillin by Plasmid pKKCIa was carried out so that the turbidity in 
660nm might be set to 0.15. After carrying out shaking culture of this at 37 degrees C for 2 hours, it guided by 

1 mM isopropyl-beta-D(-)-thio galactopyranoside, and shaking culture was carried out at 37 more degrees C for 

2 hours. The 20g wet fungus body was obtained according to the centrifugal separation of 1 5,000xg. This was 
crushed by the French press after suspending in 60ml PBS (10mM potassium phosphate buffer solution, 0.85% 
sodium chloride), at-long-intervals alignment separation was carried out for 1 5000x g or 20 minutes, and 
precipitate was collected. Next, this precipitate was suspended in the 60ml solubilization buffer solution (7M 
urea, 20mM JISUREI toll, the 1% triton X-100, 50mM tris hydrochloric acid (pH8.0)), the shaking was carried out 
at the room temperature after distribution by the ultrasonic crusher overnight, and crude-protein liquid was 
obtained as a meltable fraction. This crude-protein liquid was made to stick to the column (diameter [ of 2cm ] x 
height of 16cm) of CM-toe yaw PAL (TOSOH CORP. make), under 6M urea existence, elution was performed by 
the concentration gradient (400ml) of a 0.2M-0.8M sodium chloride water solution, and purity obtained about 
10mg of core protein of 99% or more of HCV. After dialyzing this by PBS, when the concentration of core protein 
was measured with the Lowry method, it was 1.5mg/ml. This liquid was used as the antigen undiluted solution. 
[0025] (Example 4 of reference) The PCR method was performed with the conventional method using primer (5) 
5'GTTGCGGAATTCGTGGACTTC and primer (6) 5' GCGAAGCTTTTAGGACTGTCTGA by having made into the 
template the plasmid pIB (4989bp) obtained in the example 1 of manufacture reference of the fusion protein 
which MBP and NS3 protein connected, and the DNA fragment of 834bp was obtained. pMAL-cRI is digested 
with restriction enzymes EcoRI and Hindlll like the example 2 of reference, and it is MBP. The fragment of 
6101bp(s) containing DNA was obtained. MBP after digesting the fragment of DNA of 834bp(s) obtained 
previously with restriction enzymes EcoRI and Hindlll It connected by the DNA fragment and DNA ligase 
containing DNA of 6101bp(s), the obtained plasmid was named pIB3, and the transformation of 109 shares of 
Escherichia coli JM was carried out by this plasmid pIB3. Subsequently, inoculation of this transformation 
bacillus was carried out to 81. of LB culture media which added SOmicrog [/ml ] ampicillin so that the turbidity in 
660nm might be set to 0.15. After carrying out shaking culture of this at 37 degrees C for 2 hours, it guided by 

1 mM isopropyl-beta-D(-)-thio galactopyranoside, and shaking culture was carried out at 37 more degrees C for 

2 hours. The 25g wet fungus body was obtained according to the centrifugal separation of 1 5,000xg. This was 
crushed by the French press after suspending in 75ml PBS (10mM potassium phosphate buffer solution, 0.85% 
sodium chloride), at-IongHntervals alignment separation was carried out for 20000x g or 30 minutes, and 
supernatant liquid was obtained. This supernatant liquid was made to stick to DEAE-Toyo Perl's (TOSOH CORP. 
make) column (2.5cmx36cm), elution was performed by the concentration gradient (600ml) of a 0-0.6M sodium 
chloride water solution, and protein MAL-IB3 (fusion protein which NS3 protein has connected with the C 
terminal side of MBP) made into the purpose was obtained. Furthermore, it was made to stick to the column 
(diameter [ of 2.5cm ] x height of 15cm) of amylose resin (product made from New England Biolabs), elution was 
performed by the maltose (PBS solution) of 10mM, and purity obtained 99% or more of protein MAL-IB3 (75mg). 
When the concentration of a protein solution was measured with the Lowry method, it was 2.5mg/ml. This liquid 
was used as the antigen undiluted solution. 

[0026] (Example 5 of reference) 30ml (the amount of MAL-IB3 fusion protein is 75mg) of antigen undiluted 
solutions obtained in the example 4 of manufacture reference of NS3 protein was added, and the factor Xa 
solution (product made from New England Biolabs) was put [ undiluted solutions ] for 250microl and 120micro of 
1 calcium chloride water solutions I of M at the room temperature overnight. Then, it prepared so that a sodium 
chloride might be dissolved in this and the concentration of a sodium chloride might be set to 2M. This was made 
to stick to phenyl-Toyo Perl's (TOSOH CORP. make) column (diameter [ of 1.5cm ] x height of 10cm). Elution 
was performed by the concentration gradient (100ml) of 2M-0M sodium chloride, and protein IB3 of 99% or more 
of purity was obtained. When this protein solution was measured with the Lowry method, it was 1.8ml/ml. This 
liquid was used as the antigen undiluted solution. 

[0027] (Example 6 of reference) The PCR method was performed with the conventional method using primer (7) 
5'CTCACTGAATTCGATGCCCAC and primer (8) 5' ACGCGCCGAAGCTTAGTCGCT by having made into the 
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template the plasmid pIB (4989bp) obtained in the example 1 of manufacture reference of the fusion protein 
which MBP and NS4 protein connected, and the DNA fragment of 1 137bp was obtained. pMAL-cRI is digested 
with restriction enzymes EcoRI and Hindlll like the example 2 of reference, and it is MBP. The fragment of 
6101bp(s) containing DNA was obtained. MBP after digesting the fragment of DNA of 1137bp(s) obtained 
previously with restriction enzymes EcoRI and Hindlll It connected by the DNA fragment and DNA ligase 
containing DNA of 61Q1bp(s), the obtained plasmid was named pIB4, and the transformation of 109 shares of 
Escherichia coli JM was carried out by this plasmid pIB4. Subsequently, inoculation of this transformation 
bacillus was carried out to 7.5I. of LB culture media which added 50microg [/ml ] ampicillin so that the turbidity 
in 660nm might be set to 0.15. After carrying out shaking culture of this at 37 degrees C for 2 hours, it guided by 
1mM isopropyhbeta-D(-)-thio galactopyranoside, and shaking culture was carried out at 37 more degrees C for 
2 hours. The 20g wet fungus body was obtained according to the centrifugal separation of 1 5,000xg. This was 
crushed by the French press after suspending in 60ml PBS (10mM potassium phosphate buffer solution, 0.85% 
sodium chloride), at-long-intervals alignment separation was carried out for 25000x g or 60 minutes, and 
precipitate was collected. This precipitate was suspended in the 40ml solubilization buffer solution (7M urea, 
20mM JISUREI toll, the 1% triton X-100, 50mM tris hydrochloric acid (pH8.0)), the shaking was carried out at the 
room temperature after distribution by the ultrasonic crusher overnight, and crude-protein liquid was obtained as 
a meltable fraction. After removing a urea from this crude-protein liquid by dialysis, it was made to stick to the 
column (diameter [ of 2.5cm ] x height of 1 5cm) of amylose resin (product made from New England Biolabs), 
elution was performed by the maltose (PBS solution) of 10rnM, and purity obtained 99% or more of protein MAL- 
IB4 (70mg). When the concentration of a protein solution was measured with the Lowry method, it was 1 .5mg/ml. 
This liquid was used as the antigen undiluted solution. 

[0028] (Example 7 of reference) The manufacture isoelectric point (pi) of an amino acid polymer particle made 
water suspend the gelatin of 8.8, and warms and dissolved it in it. This liquid was adjusted to pH8.5 using the 
sodium-hydroxide water solution, water was added, and 5% of gelatin solution was obtained. Moreover, gum 
arabic was dissolved in water and 4% of gum arabic water solution was obtained by filtering. Two obtained water 
solutions were warmed at 40 degrees C, and it mixed 10ml at a time, respectively, could flow into 60ml of 40% 
methanol water solutions warmed at 40 degrees C, and stirred. Then, the acetic acid was dropped, pH was 
lowered even to about 4, and the particle was made to form. The obtained particle dispersion liquid were ice- 
cooled, 0.5g glutaraldehyde was added, and it stirred well. After putting at 4 degrees C one whole day and night, 
centrifugal was carried out for 10 minutes by 900xg, and particles were collected. After washing the collected 
particle with water enough by centrifugal actuation, it distributed in the formaldehyde water solution 4%, and it 
was put for five days at 4 degrees C. Centrifugal [ of this ] was carried out by 900xg, particles were collected, 
and it washed with water by centrifugal actuation. Thus, the number average particle diameter of the obtained 
particle was about 4 micrometers. 

[0029] (Example 1) The diluent which added water to the particle (henceforth a support particle) obtained in the 
example 7 of preparation reference of the antigen sensitization particle A, adjusted dispersion liquid 10%, added 
the phosphate buffer solution to the antigen undiluted solution obtained in the example 2 of reference, and was 
diluted [ ml ] in SOmicrog /was adjusted. 1ml of SOmicrog [/ml ] diluents of an antigen and 0.05ml of 1-ethyl-3- 
(3-dimethylamino prolyl) carbodiimide water solutions adjusted [ ml ] in 50mg /were added to 0.5ml of 10% 
support particle dispersion liquid. After shaking this at 37 degrees C for 1.5 hours, 2ml (the 0.1M potassium 
phosphate buffer solution (pH6.5), 1% normal rabbit serum, and 0.05%NaN3) of liquid for particle suspension 
prepared previously washed 3 times, finally it suspended in the 4ml liquid for particle suspension, and 1.25% of 
antigen sensitization particle A was obtained. 

[0030] (Example 2) the antigen undiluted solution obtained in the examples 2 and 3 of preparation reference of 
the antigen sensitization particle B — respectively — a 20 or 1 0microg [/ml ] ** — 1 .25% of antigen 
sensitization particle B was obtained by the same approach as an example 1 except ********. 
[0031] (Example 3) the antigen undiluted solution obtained in the examples 3, 4, and 6 of preparation reference 
of the antigen sensitization particle C — respectively — 20 and a 10 or 10microg [/ml ] ** — 1.25% of antigen 
sensitization particle C was obtained by the same approach as an example 1 except 

[0032] (Example 4) the antigen undiluted solution obtained in the examples 3, 5, and 6 of preparation reference 
of the antigen sensitization particle D — respectively — 20 and a 5 or 10microg [/ml ] ** — 1.25% of antigen 
sensitization particle D was obtained by the same approach as an example 1 except >w<******. 
[0033] The sensitization particle A obtained in the example 1 as a reactant examination diagnostic drug particle 
with the HCV infection patient's serum by the microtiter technique (Example of a trial) the particle (core protein 
— ) of the trade name "the OSO HCV Ab PA test If by B, C and D, and Ortho Diagnostic Systems, Inc. Below 
thing; that is combining with the gelatin particle the HCV antigen protein which consists of some of NS3 protein 
and NS4 protein a table — including — "a commercial item" — saying — using — OSO by Ortho Diagnostic 
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Systems, Inc. HCV Ab According to the assay manual of the PA test II, the trial by the microtiter technique at 
the time of using each particle was performed. As for the thing and - by which, as for front Naka +, condensation 
was observed, condensation is not observed. A result is shown in Table 1. 
[0034] 

[Table 1] 





A 


KJgtS 
B 


c 


ttfCS 
D 


itttfl 




1 /8 18 2 




+ 


+ 


+ 




1/16384 


+ 


+ 


+ 


+ 


+ 


1/32788 




+ 




+ 




1/65536 


+ 




+ 


+ 




1/1 3 1072 




+ 


+ 






1/262 144 




+ 


+ 


+ 




1/524288 













[0035] The result of Table 1 showed that the antigen sensitization particle of this invention was excellent in the 
sensitivity as a diagnostic drug compared with a commercial item. In addition, when each antigen sensitization 
particle and example of a comparison used the forward Tsuneto blood serum instead of the specimen diluent as 
a control experiment, the condensation image was not observed at all in which blood serum dilution scale factor. 
[0036] array number — die-length [ of one array ]: — mold [ of 2303 arrays ]: — number [ of nucleic-acid 
chains ]: — double strand topology: — class [ of straight chain-like array ]: — Genomic DNA origin living thing 
name: — blood propagation mold non-A non-B hepatitis virus array TGC ACC CGG GGG GTT GCG AAG GCG 
GTG GAC TTC ATA CCC GTT GAG CCT 48 Cys Thr Arg Gly Val Ala Lys Ala Val Asp Phe He Pro Val Glu Pro 1 
5 10 15 ATG GAA ACT ACT ATG CGG TCT CCG GTC TTC ACA GAC AAC TCT TCC CCC 96 Met Glu ThrThr 
Met Arg Ser Pro Val Phe Thr Asp AsnSer Ser Pro 20 25 30 CCG GCT GTA CCG CAG ACATTC CAA GTG GCC 
CATCTA CAC GCT CCC ACT 144 Pro Ala Val Pro Gin Thr Phe Gin Val Ala His Leu His Ala Pro Thr 35 40 
45GGC AGC GGTAAG AGC ACC AGAGTG CCA GCT GCA TAT GCC AGO CAA GGG 192 Gly Ser Gly Lys Ser 
Thr Arg Val Pro Ala Ala Tyr Ala Ser Gin Gly 50 55 60 TAC AAG GTG CTC GTC TTG AAC CCG TCCGTT GCC 
GCC ACA TTG GGC TTT 240 TyrLys Val Leu Val Leu Asn Pro Ser Val Ala Ala Thr Leu Gly Phe 65 70 75 80 
CGG GCG TAT ATG TCT AAA GCA CAT GGT ATC GAC CCC AAC ATC AGA ACT 288 Arg Ala Tyr Met Ser 
Lys Ala His Gly lie Asp Pro Asn lie Arg Thr 85 90 95 GGG GTG AGG ACT ATC ACC ACG GGT GCC CCT ATC 
ACA TAC TCC ACC TAC 336 Gly Val Arg Thr lie Thr Thr Gly Ala Pro He Thr Tyr SerThr Tyr 100 105 1 10 GGC 
AAG TTC CTT GCC GACGGT GGA TGC TCC GGG GGC GCC TAT GAC ATC 384 Gly Lys Phe Leu Ala Asp 
Gly Gly Cys Ser Gly Gly Ala Tyr Asplle 115 120 125ATC ATA TGTGAT GAG TGC CACTCA ACT GAC TCA 
ACT ACC ATC TTG GGC 432 lie He Cys Asp Glu Cys His Ser Thr Asp Ser Thr Thr He Leu Gly 130 135 140 ATT 
GGC ACA GTC CTG GAC CAA GCG GAG ACG GCT GGA GCT CGG CTC GTC 480 He Gly Thr Val Leu Asp 
Gin Ala Glu Thr Ala Gly Ala Arg Leu Val 145 150 155 160 GTG CTC GCC ACC GCT ACG CCT CCG GGA TCG 
GTC ACC GTA CCA CAC CCC 528 Val Leu Ala Thr Ala Thr Pro Pro Gly Ser Val Thr Val Pro His Pro 165 170 
175 AAT ATC GAG GAG GTG GCC CTG TCC AAC ACA GGA GAG ATT CCC TTC TAC 576 Asn lie Glu Glu 
Val Ala Leu Ser Asn Thr Gly Glu He Pro Phe Tyr 180 185 190 GGC AAA GCC ATC CCC ATC GAG GTC ATC 
AAG GGG GGA AGT CAT CTC ATT 624 Gly Lys Ala He Pro He Glu Val He Lys Gly Gly Ser His Leu He 195 200 
205TTC TGC CAT TCC AAG-AAG-AAG-TGT-GAC GAG CTC GCC GCA AAG-CTG-TCA 672Phe Cys His Ser 
Lys-Lys-Lys-Cys-Asp Glu Leu Ala Ala Lys Leu Ser 210 215 220GCC CTC GGA CTC AAT GCT GTA GCG TAT 
TAT CGG GGT CTT GAT GTG TCC 720 Ala Leu Gly Leu Asn Ala Val Ala Tyr Tyr Arg Gly Leu Asp Val Ser225 
230 235 240 GTC ATA CCG ACC AGC GGA GAC GTC GTC GTC GTG GCGACAGAC GCT CTA 768 Val lie Pro 
Thr Ser Gly Asp Val Val Val Val Ala Thr Asp Ala Leu 245 250 255 ATG ACG GGC TAC ACC GGC GAC TTT 
GACTCAGTG ATC GAC TGT AAC ACA 816 Met Thr Gly Tyr Thr Gly Asp Phe Asp Ser Val He Asp CysAsn Thr 
260 265 270 TGT GTC ATC CAG ACA GTCGAT TTT AGT TTG GAT CCC ACT TTC ACC ATC 864 Cys Val lie 
Gin Thr Val Asp Phe Ser Leu Asp Pro Thr Phe Thrlle 275 280 285GAG ACA ACGACC GTG CCC CAAGAC 
GCG GTG TCG CAC CCG CAA CGG CGA 912 Glu Thr Thr Thr Val Pro Gin Asp Ala Val Ser His Pro Gin Arg 
Arg 290 295 300 GGT AGG ACT GGC AGA GGT AGG AGA GGC ATC TAC AGG TTT GTG ACT CCA 960 Gly 
Arg Thr Gly Arg Gly Arg Arg Gly lie Tyr Arg Phe Val Thr Pro305 310 31 5 320GGA GAA CGG CCC TCG GGC 
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ATG TTC GAT TCT TCG GTC CTG TGT GAG TGC 1008 Gly Glu Arg Pro Ser Gly Met Phe Asp Ser Ser Val Leu 
Cys Glu Cys 325 330 335TAT GAC GCA GGC TGT GOT TGG TAC GAG CTC ACG CCC GCT GAG ACT TCA 
1 056 Tyr Asp Ala Gly Cys Ala Trp Tyr Glu Leu Thr Pro Ala Glu Thr Ser 340 345 350GTT AGG TTA CGG GCT 
TAC CTG AAT ACA CCA GGT TTA CTC GTC TGT CAG 1 104 Val Arg Leu Arg Ala Tyr Leu Asn Thr Pro Gly 
Leu Leu Val Cys Gin 355 360 365GAC CAT CTG GAG TTC TGG GAG GGT GTC TTC ACA GGC CTC ACT 
CAT ATA 1 152 Asp His Leu Glu Phe Trp Glu Gly Val Phe Thr Gly Leu Thr His He 370 375 380GAT GCC CAC 
TTC TTG TCT CAG ACT AAG CAA GCA GGA GAC AGC TTC CCC 1200 Asp Ala His Phe LeuSer Gin Thr Lys 
Gin Ala Gly Asp Ser Phe Pro385 390 395 400TAC CTG GTA GCATAC CAG GCT ACA GTG TGC GCC AGG 
GCC CAA GCT CTA 1248 Tyr Leu Val Ala Tyr Gin Ala Thr Val Cys Ala Arg Ala Gin Ala Leu 405 410 415CCT 
CCA TCG TGG GAT CAA-ATG-TGG-AAG-TGT CTC ACA CGG CTA AAG CCT 1296Pro Pro-Ser-Trp-Asp- 
Gln-Met Trp Lys Cys Leu Thr-Arg-Leu-Lys-Pro 420 425 430ACG CTA ACG CGG CCA ACA CCC CTG TTG 
TAT AGG CTA GGA GCT GTG CAA 1344 Thr Leu Thr Arg Pro Thr Pro Leu Leu Tyr Arg Leu Gly Ala Val Glii 
435 440 445AAC GAG GTC ACC CTC ACA CAC CCC GTA ACC AAA TAC ATC ATG GCA TGC 1392 Asn Glu 
Val Thr Leu Thr His Pro Val Thr Lys Tyr He Met Ala Cys 450 455 460ATG TCA GCT GAC CTA GAG ATC GTC 
ACT AGC ACC TGG GTG CTG GTA GGC 1440 Met Ser Ala Asp LeuGlu He Val Thr Ser Thr Trp Val Leu Val 
Gly465 470 475 480GGG GTC CTT GCCGCT CTG GCC GCG TAC TGC CTG ACA ACG GGC AGC GTG 1488 
Gly Val Leu Ala Ala Leu Ala Ala Tyr Cys Leu Thr Thr Gly Ser Val 485 490 495GTC ATT GTG GGC AGG GTC 
GTC TTG TCA GGG AGG CCG GCT ATC ATT CCC 1536 Val He Val Gly Arg Val Val Leu Ser Gly Arg Pro Ala 
He lie Pro 500 505 510GAC AGG GAA GTT CTC TAC CGG GAG TTC GAC GAG ATG GAG GAG TGC GCC 
1584 Asp Arg Glu Val Leu Tyr Arg Glu Phe Asp Glu Met Glu Glu Cys Ala 515 520 525ACA CAC CTC CCT TAC 
ATC GAA CAG GGA ATG CAG CTC GCC GAG CAA TTC 1632 Thr His Leu Pro Tyr He Glu Gin Gly Met Gin 
Leu Ala Glu Gin Phe 530 535 540AAG CAG AAG GCG TTC GGG TTG CTG CAA ACA GCC ACC AAA CAA 
GCG GAG 1680 Lys Gin Lys Ala PheGly Leu Leu Gin Thr Ala Thr Lys Gin Ala Glu545 550 555 560GCT GCT 
GCT CCCGTG GTG GAG TCC AAG TGG CGG ACC CTT GAG GCT TTC 1728 Ala Ala Ala Pro Val Val Glu Ser 
Lys Trp Arg Thr Leu Glu Ala Phe 565 570 575TGG GCG AAG CAC ATG TGG AAT TTC ATC AGC GGG ATA 
CAA TAC TTG GCG 1776 Trp Ala Lys His Met Trp Asn Phe He Ser Gly He Gin Tyr Leu Ala 580 585 590GGC 
CTG TCG ACT CTG CCT GGG AAC CCC GCG ATA GCA TCG CTC ATG GCA 1824 Gly Leu Ser Thr Leu Pro 
Gly Asn Pro Ala He Ala Ser Leu Met Ala 595 600 605TTC ACA GCC TCT ATC ACC AGC CCG CTC ACC ACC 
CAA CAC ACC CTC TTG 1872 Phe Thr Ala Ser He Thr Ser Pro Leu Thr Thr Gin His Thr Leu Leu 610 615 
620TTT AAC ATC TTG GGG GGA-TGG-GTG-GCT-GCC CAA CTC GCC CCC ACC AGC 1920Phe Asn-He- 
Leu-Gly-Gly-Trp Val Ala Ala Gin Leu-Ala-Pro-Thr~Ser625 630 635 640GCT GCT TCA GCT TTC GTG GGC 
GCCGGC ATT GCC GGT GCG GCT GTT GGC 1968 Ala Ala Ser Ala Phe Val Gly Ala Gly He Ala Gly Ala Ala Val 
Gly 645 650 655AGC ATA GGC CTT GGG AAG GTG CTT GTG GAC ATT CTA GCG GGT TAT GGA 2016 Ser 
He Gly Leu Gly Lys Val Leu Val Asp He Leu Ala Gly Tyr Gly 660 665 670GCG GGG GTG GCA GGC GCA CTC 
GTG GCC TTT AAG GTC ATG AGT GGT GAG 2064 Ala Gly Val Ala Gly Ala Leu Val Ala Phe Lys Val Met Ser 
Gly Glu 675 680 685ATG CCC TCC ACT GAG GAC CTG GTC AAC TTG CTC CCT GCT ATC CTC TCT 21 12 
Met Pro Ser Thr Glu Asp Leu Val Asn Leu Leu Pro Ala lie Leu Ser 690 695 700CCT GGT GCC CTG GTC GTC 
GGG GTC GTG TGC GCA GCA ATA CTG CGT CGG 2160 Pro Gly Ala Leu Val Val Gly Val Val Cys Ala Ala He 
Leu Arg Arg705 710 715 720CAT GTG GGC CCAGGG GAG GGG GCT GTG CAG TGG ATG AAC CGG CTG 
ATA 2208 His Val Gly Pro Gly Glu Gly Ala Val Gin Trp Met Asn Arg Leu He 725 730 735GCG TTC GCT TCG 
CGG GGC AAC CAC GTC TCC CCC ACG CAC TAT GTG CCT 2256 Ala Phe Ala Ser Arg Gly Asn His Val Ser 
Pro Thr His Tyr Val Pro 740 745 750 GAG AGC GAC GCC GCA GCG CGC GTC ACC CAG ATC CTC TCC AGC 
CTT AC 2303 Glu Ser Asp Ala Ala Ala Arg Val Thr Gin He Leu Ser Ser Leu 755 760 765 767 



[Translation done.] 
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land B I o I absttW fr£*J8Hfc77-rx 

^>/^R*»s;:t5ft»rfr5. ^ftfc&g©i§§l&# 

Hi|fc&*B§e©«£. ffl#3 7"CT2~3 6l^fia«ffr 

[ooii] *56WTttfflr*a*tte : 5Ptt. #$¥1 

- 1 6 3 6 6 3#&«*»#H¥1 -3 1 54 0 84&* 
fcB*Sn&7*'j;V73 HI©I*tt7f7 7XS 
^. tf^^^S /»**#*->***©»£#:©£ 

3&75y»#uv-*«[^©s*K tie rg®j sg2 

8#7 9 1H (19 9 l^JBff) lce*3ftTV>573 
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^flTl~l 5/imgg<D*>©T&9. IfJUtt 
¥^2~6/xm©t><DT£5. eg^tt->^- 

[0 0 12] ±i£©&7Ktt&? CD«SIC±^CDS^^ > 

5 KTJi^S-a-S^ra (H. M. Johnson. K. 
Brenner. H. E. Hal 131. J. Immun 
ol. . 9_7. 7 0 1 (1 9 6 6)). if)V9)V7)V^ 
b HT8MST5#i£ (S. Av rameas. B. Ta 
ndonif, I mmu n o c h em 1 s t r y. _6_. 

6 7 (1 9 6 9) ) ^gtf^ns**. »$KH1- 
X3M1/-3- (a-^f^syyn'JM A^tf^ 

(^T. fc!S!£ffMa^£^c:d:#&3) «. i^-fLt) 
"T^T©!*^ >a i;K©N*iS<ll*ife^ \zm$ btz fe 
©T&sttetg'i.&i^. ^«ic^T©Sl^^>/^H 

mm?K*%mtfft?izm&{sT27L^nimmmt[s 
[0013] e^icis^-a-s^w^sm, ±&©ia 

£*>A-^ff©^T*-£>!&gte&<. HCVO«jS^> 

V^nSffiii^A^R^tMfHg^A^fl (E*T. H 30 
CV^A^RiiU?) tUTli. SfclCflJ^bfcfc©** 

CVS^jpC^A^RtbTffl^TfcJ;^, H 

£*>A^«<!;HCV?>Ai7R©il£H;te, 1/10 
0-100/1. »SKttl/10~10/lT* 40 
3. &3^>A?R©*#£MKi&5tt®-m. 

[0 0 14] MIC. i!©ftIC!£f1M&^£fcgs¥W^»r 

ICTSilt^TSSo m&mtLT\t. WAtf. 'J 7? 
ra-h^l/y H^i*ro#fifi^. a&^tMS^'JT.^ 50 
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[0 0 15] *^^©CS!fF2feC"f)^S^ffi^»rlS© 

(1) **'J7*>A«2tti*v;Wh-*|*£*>/'«£ 

^©CMF&CKJI'Xii&^Brll. 

(2) **i)7*>rt?ntf*;mW&*V>-?)\<b-X 

mm* 

(3) ffili*?>A£«*iNS3^>A*K&tf/2i*: 
UN S 4 ^ > A i7 -5 #fi!9?© C Mflfc'M 

(4) &*tt&^#7S/S^UV-JjMSH 1 'ZN&5* 

(5) ***)7*yrt>7'&<DmMLT^ti^CWB#t 
■0 -i )V7, ©Si® 9 >n 2 «**3 7 9 > A ? S *?£ 

91© caff*** ;i**Jft«iMff*. 

[0 0 16] 

[5g"Ji©2!l£] 8*tt&7£HCV©fcm*>A?lt < >: 
*^U7^>A^H*^UTie&S«5CtC«t 

[0 0 17] 

cKwr*. w. *&&e<i. ##«|. ^tfitta: 

[0018] (#5t^l) NS3*5<tr/NS4^>A^ 

BSllffifc'iK^X^ftTGPTMl 0 O¥tt£U:0k h 
JilflfO. 5m 1 \Z5®m<Di/7- ; JV& : ?* : y7*-h 
g« (4M^y^Af*x7*-h. 5 OmM T 
r i s-HC 1 (pH7. 6) . 1 OmM EDTA. 
0. 1M 2-*)lj]7h*? /-)k 2%1f)Pa-> 

;p) £in*.. 7iy-;i'/i7DD»iii[ii > yjri 

-y * 'J 7-t HI? / -JWHSfc «fc Dlil»+ 
©£RNA£»»l,£. 

[0019] |BJ# f> (Japan J.Exp. Me 
d. , 6 0#. S3^. S1 6 7- 1 7 7I, 1990 
m V>1jmzft-oTy>?L.^* J *-?-1t7~y'i-?-t 
UT5felC^e>nfeRNAOc DNAS, cDNAM~> 
XfA (^-lOfl-VWWAttSJ) Sffl^Tf^gL- 
fc. uOcDNASf>7*l/-hi:lT, PCRfcfcfr 
H. SWtT*DNA»rH-*li<SL.fc. it4B£tl*:DN 
A8rtfr©5' *iS^T4#'JXi7|/*5 1 r : *^— ifJCt 
0'J>&fl:L*:&. NIB** S ma I mifepUC 

1 8 tm%LT>7u-->>/Ltz. ^e»nfc#^7X5 

r-'lC^D-->y$nfcHCVOc DNA©J&SE3^I 
IS. Sequenase v— + h (Uni te 
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d States Biochemical &§!) lc<k 

-5NS3 DNAiNS 4 DNA^XS KpUC 
1 8©Sma I iJ-f He. UfcfltoTJ? A U 7 

5X3 Hp IB (49 8 9bp) £#l&Ufc. £©7*7 
X = HK#A3nTV»*HCVOtfUK^>/X^JlDNA 

©rasai 73 smmmt. mmgn 1 
«$ftfc*>©T&s. 

[00 2 0] (#s£0S2) MBP DNAtNS 3 43<fc 
©Kit 

±E##«"HT«l*Ufc^5A5 Hp I Bf©Silg?> 
MCDNAKJt (5' GTTGCGGAATTCG 
TGGACTTC) AUT. EcoRI U"-f H£ttiPL7c. 

^IC^^>/^MDNA©3' {fflJCDNASf 
tf- (5' ACGCGCCGAAGCTTAGTCGCTC) €#AUT, &lfc3 
H>i:H Indium h^#JPbfc. ^©.fcSfcl/ 
Ti Wc4 9 5 5 b p©^7X5 K^p I B' £ffc£ 

[0 0 2 1 ] Z.<Dp I B' £fWfg|?5flEc oR I tH i 20 
nd I I I itlftlt. P«^3fe^Snfc6 ! [lf^>/ , 5 
^SDNAWSffr (22 5 0 bp) — MB 

PSWn^XSKpMAL-cRI (New En 
glandBiol abs&g) £fW!E§MiEc oR I 
tHindl 1 Itmt/T. MBP DNA^eftf 

6101 b pvmft&mz. &$Lzntz$iW-.9>rt9n 

DNA©0r>t<i:MBP DNA£^trDNA8rtf-<i:£D 
NA^-fy-XtCiOa^L/, #e>ftfc:/5>XS K£p 
MAL- I Bt&ZLtz, Ktt, 

llC?S£n3DNA©mi 9SS~^2 2 6 5#g©D 30 
NA©5' ffiOlCMBP DNAOma 1 EA2 — 2 6 

(*Mft*OV* h-Al&£* WWSOi 2 - 2 6 

?®©it£7) 7><S&L£DNASl££;rr5fcroT<& 

[0 0 2 2] '©i^CLTfbnfcpMAL-IBT 
^ilJM10 9»SIIfeIl. 7>fc:>'U>W14© 

7>fcf->D >£gsHnLfcLBiS«! ("Molecula 
r Cloning" 6 8H) 8 1 lr 6 6 0 nmTfflS 40 
g#0. 1 5tCfe^J;5(CltSUfc. £tl£3 7 < CT2 
PSHfifc3«*«. lmM<yynW-0-D (-) 
-ttliyt M£575/|*Tli»U S5K:3 7 , CTM 
RfWSt5«Stbfc. 1 5, 0 0 0 x g©jfrfc.#SIC«fc 
dT2 0g©IiM#fc. ;r*l£6 0m ]©MJXig 

(2.5mM, pH8. 0) \Z%ffl&. 7U>f 
7VXTfi£#U 15, OOOXg, 2 0?>©)i£vft8l 
■C±»**»/t. iMDEAE- (*7- 
ttS) ©#7A (BS2. 5 cmXjgiS3 6 cm) ICK 

0M-0. 8M NaC 1 ©i9K£jE (8 0 0 50 



7-1 9 8 7 2 3 

8 

ml) TjgffiSfrl^ Bttt-fS^W^KMAL- I 
BZ'&fz, StC 7SP-Xl/y> (New Engl 
and B i o 1 a b s&S) <Diivb, (ilS2. 5c 
mx££15cm) lC®»$-tt, lOmM0V)^-X 

(pbsm) -eigfflfcffK neg^9 9%«±©ew 
trs^^>/^ssr*54 0mg#fe. £©j§ffl;*tt 

1 . Orag/mlT^fc. £ ©$£gtgUiC 

[0 0 2 3] (##«ai3) 37^>A^a©©jg 
#H¥ 5- 7 8 3 9 5 #^«HJfi« 1 CEfcStlfcNA 
NBVtxIg^>/^S^3-K-r«)jie?^1-?)^5 
X3 Hp IK4CE£fHiESl5fiNde ItCl altt? 
«JW«, ^l^/">77^>hT¥m*Stb. 0. 3 
7 K b p © D N A 0r ft £ 7 # n - X y> 6 HI JR b Tz . 
£©DNA8fmi. HCV©3 7?>/^H©N;fciBHBI 
1 2 3 73/K^&3-H-r* i t)©T«.D. #PB¥5- 

7 8 3 9 5^s©s?«#^ i iciem$n^E^i©m 1 

T-afe-So 7*77$ KpKK223-3 (7 7)K->7tt 
S) £{W(E»*iEc oR I T*80rgL ^1/7-777^ 
>KT¥fi*S8<tU 5fefC@iRUfcO. 37kbp©D 
NAWM-*DNA7'fy-X4ffl^Ta»L. ffbttfc 
77X5 FTABI8JM1 0 9flc£JBSe«U ffiSIL 
fc7>tT5' , J>BttO»llfi*B*>6. 0. 3 7Kbp 
©DNAStfr^IE^lSjlCjfASnTV^^^XS KpK 
KC 1 a**rr*3nr>-sa*il,&. 7*5X3 HpK 
KC 1 ate, $!lfE»*Kpn ItHindl I I tT~® 
•fUfct*, &0. 3Kbp©DNA»rtt-#ai31T57* 

7xsra5. 

[0 0 2 4] 0 u g/m 1 ©7>tv-'J >£gs 

ftlL7cLBlgift8 IK, 77XSHPKKC1 aTfS 

JM109' £660 nmtOS^ 
0. 1 5t^t-5<t'5tr*aL/fc. uM3 7-C-P2B#p B ^ 

mt5mmvtt&. imM-fv7ne*-e-D (-) 

-tttiJZ VM 77 ->FT8HIU $btC3 7 < CT2 
NfRgt6to^SU7co 15, 0 0OXg©g'fr#g|l;;<fc 
7t2 0 g©SS#:£#7co :M60m)©PBS 
(1 OmMU^fl'J^Ai^iS, 0. 8 5»*ft^h 
U7A) 7U>^7>XT«fi*U 1500 

OXg, 2 0#|S1iiif#SU it!S£ma67c„ ^tcd© 

as£6 om i (Dosmmmm. UMmm. 2 0mMv 

XKh-;K UhUh>X- 1 0 0, 5 0mMMJ 
xm.Wt (pH8. 0) ) fcBSIU, S^SEBSfiMSTfl-IR 

(*V-a») ©*7A (SH2 cmx^ 1 6 cm) 
fCK^$1+« 6M^*S4TT, 0. 2M-0. 8M& 
itt h 'J >>A*i»ffiOflUE4G (400ml) Tigffi* 
fTt\ ifiBS**9 9%«±©HCV©37^>/1i^H€*?) 
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1 Omg#fc. c:ft£PBSTj§#rUfc&> U79>n 

?m<Dm&zn-i)-m'v®fe\srctz?>. i. smg 

[0 025] (#^4) MBPiNS3^>/WSt 

##tS|lT#^7XSh'pIB (4 9 8 9 bp) £-r 
^yiz-htl/T^-fV- (5) 5' GTTGCGGAATTCGTG 
GACTTCh^-fV- (6)5' GCGAAGCTTTTAGGACTGTCTGA 
t«rffl^T#»»CJ:OPCRftS:fft\ 8 34bp©D 
NARfi-Sffe. #%«»|2 < !:ra«tCpMAL-cRISr 10 
MRMttE coRItHindl I I tTfSftbT. M 
BP DNA££tf6 1 0 1 bp<D0rtf-£#fc. 5fe(C# 
£ft£:8 3 4bp©DNA©0r>i-£i&IKIMlEc oR I 
£H i nd I I IT«ftl/ft8, MBP DNA*^tf 
6 10 1 bproDNASfM-iDNA^-fy-XttiOS 
*£U S^tlfc^XS K*p I B3t*«U £©:/ 
7XS Hp IB3t«SJMl 0 9#*JBIME«lb 
jfc. ol>T5 0/ig/ml CD7>evU>£&iJt]LfcL 
Bigift8 1 C. ;r©JgHfi&g£6 6 0nmT©SI)i5 
0. 1 5t^:-5<t5i3«Sbfco £*l£3 7 < CT-2I$|S1 20 
Mt5%mvtt&> lmM-fy^n^-jJ-D (-) 
-^tf#7y- he?/->FTiiWU Sbl:37t:T2 
PflSlig^iggbfc. 1 5, 0 0 0Xg©^»SIIC«fc 
oT2 5g©IiMffc. uM75ml©PBS 
(1 OmMU^^'J^Aigafffi. 0. 8 5%Mt(> 
U^A) lC!iiS&. yi/^TVXTKftU 2 0 0 0 
Oxg, 3 0#F B 1»<fc#8U ±»*#feo :©1»S 
DEAE-ha/Wl' (*y-ttS) 0*7A (2. 5 
cmX3 6cm) 0-0. 6M*gft^h'J 

£A*igsBt©ii£&j£ (6 o om i ) T-i&mz'm^ a 30 

Wtt5^>/^IMAL-IB3 (MBP©C*^ffl 

fAc. II:, 7Sn-Xl/y> (New Engl an 
d B i o l ab s&S) ©*7A (Eg 2. 5cmX 
K2 15cm) CR3t$-e\ 10mM©?;H-X (P 
BSigl) T'igm^ff^. «**«9 9%&,±<D?>/V7 
IMAL-IB3 (7 5mg) 9>W?W&W. 
(DmmZa-y-m-vmiZLtztZZ. 2. 5mg/m 

lt*ofc. £©&£fct!SO!C>&<!:b;fc. 

[0 0 2 6] (###I5) NS 3^>/t^!B(OSjS 40 
##mTf^nfc*i«*«3 0m l (MAL-IB3 
tt"&*>/1*HSIi7 5mg) £7r?*-Xaig»g 

(New England B i o I a b s &83) £ 2 
5 0 m l ii 1 MCD&ftrtJl'vtf A*jgf& 1 2 0 At 1 £ JO 
gfiT-lifel&fibfc.. ^©&. z.n\zmti-hw 
A S S*P 3 i*X«fc^ HJ A © 2 M £ & *■ J: 5 

8) ®*7A (S£l. 5 cmXjgS 1 0 cm) IcKS 
Sltfc. 2M- OM&fc:*- MJ£ A©&&£JE (1 0 0 
m 1 ) T»IH*m»» m&9 9%U±<D?>/t>7Kl B 50 
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1. 8m 1/m 1 Tra&ofco £©»!£$iJiCIC$: 

£b£„ 

[0 0 2 7] (###16) MBPtNS4^>/WSt 
bfcfH^ >/1 * »©§Sii 
t^lttfc^XSKpIB (49 8 9bp) £x 
y/l^-htLX-y^^ V- (7) 5' CTCACTGAATTCGAT 
GCCCACty^-fV- (8) 5' ACGCGCCGAAGCTTAGTCGCTt 
*ffl^T#J*lCiOPCRj*^ffVK 1137bp©D 
NA»ffr^#fc. #%W2tl^S^pMAL-cRIS: 

mmmmEcoRi tHindiu trmitbx. u 

BP DNA£-£tJ6 1 0 1 bp©»W-£#fc. 
e-nfel 13 7 bp©DNA©fKtf-£WE»iltEc oR 
ItHi nd I I IT'tBftbfeg. MBP DNA?;t 
tJ6 1 0 1 bp©DNA0rJf£DNA7'fy-3.K=fcD 
**§U fWcy7X5K*pIB4t#€U Z<D 
^7X5 Hp I B4TMIJM1 0 9t*£PHfciSIL 
fc. 0(,>T5 0 m g/m 1 ©7>l^>U>£SsiJ0b;tL 
Bigffi7. 5 1C, £©Jg!Wte&ig£6 6 OnmtfflS 
g#0. 1 5 t£z*>&o\zmmhtz« iM3 7tT2 

(-) -f^^i'hH^/yHT^U S6fc3 7 
c CT2B5F^t5«»b/io 15, 0OOXg©M» 
S(td;cT2 0 g©II*S#fc. :M60ml©P 
BS (1 0mM'J>K*'J^Aijf®tg. 0. 8 5%tftfli 
*MJ£i») 7l^>?7 p l'XTiR«¥ ! U 2 5 

0 0 0 X g, 6 0»IW»<f»«U» ttJRS**&. ^© 
&K£4 0m 1 <DoI®{m®m (7Mmm. 2 OmMy 
XM"H-;k 1%HUH>X- 1 0 0, 5 0mMHU 

xm& (ph8. o) ) mg&mftmvftwi 

bfcE 75D-Xl/y> (New England 
B i o 1 a b sttfi) <Dj]?& GS&2. 5 cmXjg£ 
15cm) l~&if$-ti\ 1 OmM©?JH>-X (PBS 

AL-IB4 (7 0mg) *>/t*«8*©« 
g£n-U-i£Ti»£bfc£;i3, 1. 5mg/mlT 

[0 0 2 83 (###17) 7S/K#'JT-*i^©fijg 
«*A (P I) #8. 8©-tf5^>**K:«a3'fr, HP 

fflHTpH8. 5K38SU *£gsflnLT5%©-t?7?- 

i&T3£<!:l;:<fcD4%©75'fc'7:JA*&$:£^£,, % 

^nfc 2 ^©*j§&£ 4 oticiniabT. *n-eni o 

ml^g^U 4 0 "Clean® bit 4 o%*?/-;mc 
Jgffi6 0m 1 lca^AnTJ:<ffi}$bfc„ «l->TftR£ 
iKTbT, pH£&4l;:3;TTtfTia^£^£-l*£:. 

#6nfc&?#&fc£*:&u o. 5g©^^;w7;p 
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f k KSrlOAT, cfcOttfbfc. USE, 4 < CTS*fiL 
9 0 0 X g t? 1 0 #P«a84>LT, tiL? SrHiRU 

[0029] mmw i ) ss^ftMs? a©i@sj 

1C. U >&Hffi}££i)lJ;*.T 5 0 n g/m 1 \Z%>W.Lrz%> 
W,<05 0 u g/m lf&fiiKlm 1 <!: 5 Orag/m 1 tCH 
#;M^5 K#:Jg»t0. 0 5m 1 £iJD*.fe. Ctl 

mmm (o. iM'j>K*u->Ag©jg ( P h6. 5) 

• 1 %jEnW*!hm • 0. 0 5%NaN.) 2m IT 
3®ifc#U «&lC4ml ©JS^iSffl&KSiSUT 
1. 2 5%©lnfC&f1MSB i A£#*:. 

[0030] mmm 2 ) ctn^^B ©us 
2 £±#3 T#fctn;®^jg?:^n-?n 20.10 

w g/m 1 ^ffiUSKfl-teSlS&Wl <hl^«<D*&lcj: 
0 1. 2 5%©fiH!gfftSH L B£*#fc. 
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[0 0 3 1] (*JS«SJ 3 ) IMMfMH'C ©US 

3 > 4 £«fctf 6 T#feftMM^S;^n-en 2 0 . 
10, 1 0/ig/ra 1 Ot?fflV^^«*ifi^l 
(D^Sl'i 0 1.25 %©tftK&f1M£? C *#fec 

[0 0 3 2] (!Ug0J4) iaHCiiftM&^DWiBK 

##W3, 5*itX6T#fcSi:if®St*-en-€ r n2 0. 
5. 1 0 ng/mx-D-im^zMMtimm tmmo 

^jfclCJ: 0 1.25 %©ftlf^e^D<&#fc. 
[003 3] V-f?D^-f?-»:i*HC 

10 vmm&gihmto&m&o&ifi 

aS(Di8,Si£ I"*- y HCV Ab PAf^H 
I J ©fi^F PT^WWI, NS3i'>/m NS 

4 * >/^§t©-g?a> b)£3H c vftm* >A°£g£-tr 
ttpsssj t^o) *fflv\ v 'Pitv/kt-j 

7?-->XfAXtaot-V HCV Ab PAf 
7; hi I ©^SffiT-iTJHC^oT, 

n^ofct>©T?»s. i!S£tt« 1 ic*r. 

[0 0 3 4] 

[*i] 





ttgUS 
A 


B 


C 


D 






1/8 182 


+ 


+ 




+ 


+ 


1/16384 


+ 


+ 


+ 


+ 


+ 


1/82768 


+ 


+ 


+ 


+ 




1/65536 


+ 






+ 




1/13 1072 


+ 


+ 




+ 




1/2621 44 




+ 




+ 




1/524288 













[00 35]il ©IS** 6. **9!0ifiBSf1M& : P 

fete 5. *»*tt^^n©jii»««»*c*tiTt»* 

[0 0 3 6] Efl#*t:l 
EH 

TGC ACC CGG GGG CTT GCG AAG GCG GTG GAC TTC ATA CCC GTT GAG CCT 
Cys Thr Arg Gly Val Ala Lys Ala Val Asp Phe He Pro Val Glu Pro 

15 10 15 

ATG GAA ACT ACT ATG CGG TCT CCG GTC TTC ACA GAC AAC TCT TCC CCC 



E?ai©fi£:2303 

E#l©Slg:Geiioiiiic DNA 

:ihtte»S#A#Bfflira£-f )IX 



48 



96 



13 

Met Glu Thr 

CCG GCT GTA 
Pro Ala Val 

35 

GGC AGC GGT 
Gly Ser Gly 
50 

TAC AAG GTG 
Tyr Lys Val 
65 

CGG GCG TAT 
Arg Ala Tyr 

GGG GTG AGG 
Gly Val Arg 

GGC AAG TTC 
Gly Lys Phe 
115 

ATC ATA TGT 
He He Cys 
130 

ATT GGC ACA 
He Gly Thr 
145 

GTG CTC GCC 
Val Leu Ala 

AAT ATC GAG 
Asn He Glu 

GGC AAA GCC 
Gly Lys Ala 
195 

TTC TGC CAT 
Phe Cys His 

210 
GCC CTC GGA 
Ala Leu Gly 
225 

GTC ATA CCG 
Val He Pro 

ATG ACG GGC 
Met Thr Gly 

TGT GTC ATC 
Cys Val He 
275 



Thr Met 
20 
CCG CAG 
Pro Gin 

AAG AGC 
Lys Ser 

CTC GTC 
Leu Val 

ATG TCT 
Met Ser 
85 

ACT ATC 
Thr He 
100 

CTT GCC 
Leu Ala 

GAT GAG 
Asp Glu 

GTC CTG 
Val Leu 

ACC GCT 
Thr Ala 
165 
GAG GTG 
Glu Val 
180 

ATC CCC 
lie Pro 

TCC AAG 
Ser Lys 

CTC AAT 
Leu Asn 

ACC AGC 
Thr Ser 
245 
TAC ACC 
Tyr Thr 
260 

CAG ACA 
Gin Thr 



( 8 ) 

Arg Ser Pro Val Phe Thr Asp Asn Ser Ser Pro 
25 30 
GTG GCC CAT CTA CAC GCT CCC ACT 
Val Ala His Leu His Ala Pro Thr 
45 

CCA GCT GCA TAT GCC AGC CAA GGG 
Pro Ala Ala Tyr Ala Ser Gin Gly 



7-198723 



14 



ACA TTC CAA 
Thr Phe Gin 
40 

ACC AGA GTG 
Thr Arg Val 
55 

TTG AAC CCG 
Leu Asn Pro 
70 

AAA GCA CAT 
Lys Ala His 

ACC ACG GGT 
Thr Thr Gly 

GAC GGT GGA 
Asp Gly Gly 
120 

TGC CAC TCA 
Cys His Ser 
135 

GAC CAA GCG 
Asp Gin Ala 
150 

ACG CCT CCG 
Thr Pro Pro 

GCC CTG TCC 
Ala Leu Ser 

ATC GAG GTC 
lie Glu Val 
200 

AAG AAG TGT 
Lys Lys Cys 

215 
GCT GTA GCG 
Ala Val Ala 
230 

GGA GAC GTC 
Gly Asp Val 

GGC GAC TTT 
Gly Asp Phe 

GTC GAT TTT 
Val Asp Phe 
280 



TCC GTT 
Ser Val 

GGT ATC 
Gly He 
90 

GCC CCT 
Ala Pro 
105 

TGC TCC 
Cys Ser 

ACT GAC 
Thr Asp 

GAG ACG 
Glu Thr 

GGA TCG 
Gly Ser 
170 
AAC ACA 
Asn Thr 
185 

ATC AAG 
He Lys 

GAC GAG 
Asp Glu 

TAT TAT 
Tyr Tyr 

GTC GTC 
Val Val 
250 
GAC TCA 
Asp Ser 
265 

AGT TTG 
Ser Leu 



GCC GCC 
Ala Ala 
75 

GAC CCC 
Asp Pro 

ATC ACA 
He Thr 

GGG GGC 
Gly Gly 

TCA ACT 
Ser Thr 
140 
GCT GGA 
Ala Gly 
155 

GTC ACC 
Val Thr 

GGA GAG 
Gly Glu 

GGG GGA 
Gly Gly 

CTC GCC 
Leu Ala 
220 
CGG GGT 
Arg Gly 
235 

GTG GCG 
Val Ala 

GTG ATC 
Val He 

GAT CCC 
Asp Pro 



ACA TTG 
Thr Leu 

AAC ATC 
Asn He 

TAC TCC 
Tyr Ser 
110 
GCC TAT 
Ala Tyr 
125 

ACC ATC 
Thr He 

GCT CGG 
Ala Arg 

GTA CCA 
Val Pro 

ATT CCC 
He Pro 
190 
AGT CAT 
Ser His 
205 

GCA AAG 
Ala Lys 

CTT GAT 
Leu Asp 

ACA GAC 
Thr Asp 

GAC TGT 
Asp Cys 
270 
ACT TTC 
Thr Phe 
285 



GGC TTT 
Gly Phe 
80 

AGA ACT 
Arg Thr 
95 

ACC TAC 
Thr Tyr 

GAC ATC 
Asp He 

TTG GGC 
Leu Gly 

CTC GTC 
Leu Val 
160 
CAC CCC 
His Pro 
175 

TTC TAC 
Phe Tyr 

CTC ATT 
Leu He 

CTG TCA 
Leu Ser 

GTG TCC 
Val Ser 
240 
GCT CTA 
Ala Leu 
255 

AAC ACA 
Asn Thr 

ACC ATC 
Thr He 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



( 9 ) #M¥7- 1 9 8 7 2 3 

15 16 
GAG ACA ACG ACC GTG CCC CAA GAC GCG GTG TCG CAC CCG CAA CGG CGA 912 
Glu Thr Thr Thr Yal Pro Gin Asp Ala Val Ser His Pro Gin Arg Arg 

290 295 300 

GGT AGG ACT GGC AGA GGT AGG AGA GGC ATC TAC AGG TTT GTG ACT CCA 960 
Gly Arg Thr Gly Arg Gly Arg Arg Gly lie Tyr Arg Phe Val Thr Pro 
305 310 315 320 

GGA GAA CGG CCC TCG GGC ATG TTC GAT TCT TCG GTC CTG TGT GAG TGC 1008 
Gly Glu Arg Pro Ser Gly Met Phe Asp Ser Ser Val Leu Cys Glu Cys 

325 330 335 

TAT GAC GCA GGC TGT GCT TGG TAC GAG CTC ACG CCC GCT GAG ACT TCA 1056 
Tyr Asp Ala Gly Cys Ala Trp Tyr Glu Leu Thr Pro Ala Glu Thr Ser 

340 345 350 

GTT AGG TTA CGG GCT TAC CTG AAT ACA CCA GGT TTA CTC GTC TGT CAG 1104 
Val Arg Leu Arg Ala Tyr Leu Asn Thr Pro Gly Leu Leu Val Cys Gin 

355 360 365 

GAC CAT CTG GAG TTC TGG GAG GGT GTC TTC ACA GGC CTC ACT CAT ATA 1152 
Asp His Leu Glu Phe Trp Glu Gly Val Phe Thr Gly Leu Thr His He 

370 375 380 

GAT GCC CAC TTC TTG TCT CAG ACT AAG CAA GCA GGA GAC AGC TTC CCC 1200 
Asp Ala His Phe Leu Ser Gin Thr Lys Gin Ala Gly Asp Ser Phe Pro 
385 390 395 400 

TAC CTG GTA GCA TAC CAG GCT ACA GTG TGC GCC AGG GCC CAA GCT CTA 1248 
Tyr Leu Val Ala Tyr Gin Ala Thr Val Cys Ala Arg Ala Gin Ala Leu 

405 410 415 

CCT CCA TCG TGG GAT CAA ATG TGG AAG TGT CTC ACA CGG CTA AAG CCT 1296 
Pro Pro Ser Trp Asp Gin Met Trp Lys Cys Leu Thr Arg Leu Lys Pro 

420 425 430 

ACG CTA ACG CGG CCA ACA CCC CTG TTG TAT AGG CTA GGA GCT GTG CAA 1344 
Thr Leu Thr Arg Pro Thr Pro Leu Leu Tyr Arg Leu Gly Ala Val Gin 

435 440 445 

AAC GAG GTC ACC CTC ACA CAC CCC GTA ACC AAA TAC ATC ATG GCA TGC 1392 
Asn Glu Val Thr Leu Thr His Pro Val Thr Lys Tyr He Met Ala Cys 

450 455 460 

ATG TCA GCT GAC CTA GAG ATC GTC ACT AGC ACC TGG GTG CTG GTA GGC 1440 
Met Ser Ala Asp Leu Glu He Val Thr Ser Thr Trp Val Leu Val Gly 
465 470 475 480 

GGG GTC CTT GCC GCT CTG GCC GCG TAC TGC CTG ACA ACG GGC AGC GTG 1488 
Gly Val Leu Ala Ala Leu Ala Ala Tyr Cys Leu Thr Thr Gly Ser Val 

485 490 495 

GTC ATT GTG GGC AGG GTC GTC TTG TCA GGG AGG CCG GCT ATC ATT CCC 1536 
Val He Val Gly Arg Val Val Leu Ser Gly Arg Pro Ala He He Pro 

500 505 510 

GAC AGG GAA GTT CTC TAC CGG GAG TTC GAC GAG ATG GAG GAG TGC GCC 1584 
Asp Arg Glu Val Leu Tyr Arg Glu Phe Asp Glu Met Glu Glu Cys Ala 

515 520 525 

ACA CAC CTC CCT TAC ATC GAA CAG GGA ATG CAG CTC GCC GAG CAA TTC 1632 
Thr His Leu Pro Tyr He Glu Gin Gly Met Gin Leu Ala Glu Gin Phe 

530 535 540 

AAG CAG AAG GCG TTC GGG TTG CTG CAA ACA GCC ACC AAA CAA GCG GAG 1680 
Lys Gin Lys Ala Phe Gly Leu Leu Gin Thr Ala Thr Lys Gin Ala Glu 



(10) #B§¥7- 1 9 8 7 2 3 

17 18 
545 550 555 560 

GCT GCT GCT CCC GTG GTG GAG TCC AAG TGG CGG ACC CTT GAG GCT TTC 1728 
Ala Ala Ala Pro Val Val Glu Ser Lys Trp Arg Thr Leu Glu Ala Phe 

565 570 575 

TGG GCG AAG CAC ATG TGG AAT TTC ATC AGC GGG ATA CAA TAC TTG GCG 1776 
Trp Ala Lys His Met Trp Asn Phe He Ser Gly He Gin Tyr Leu Ala 

580 585 590 

GGC CTG KG ACT CTG CCT GGG AAC CCC GCG ATA GCA TCG CTC ATG GCA 1824 
Gly Leu Ser Thr Leu Pro Gly Asn Pro Ala He Ala Ser Leu Met Ala 

595 600 605 

TTC ACA GCC TCT ATC ACC AGC CCG CTC ACC ACC CAA CAC ACC CTC TTG 1872 
Phe Thr Ala Ser He Thr Ser Pro Leu Thr Thr Gin His Thr Leu Leu 

610 615 620 

TTT AAC ATC TTG GGG GGA TGG GTG GCT GCC CAA CTC GCC CCC ACC AGC 1920 
Phe Asn He Leu Gly Gly Trp Val Ala Ala Gin Leu Ala Pro Thr Ser 
625 630 635 640 

GCT GCT TCA GCT TTC GTG GGC GCC GGC ATT GCC GGT GCG GCT GTT GGC 1968 
Ala Ala Ser Ala Phe Val Gly Ala Gly lie Ala Gly Ala Ala Val Gly 

645 650 655 

AGC ATA GGC CTT GGG AAG GTG CTT GTG GAC ATT CTA GCG GGT TAT GGA 2016 
Ser He Gly Leu Gly Lys Val Leu Val Asp He Leu Ala Gly Tyr Gly 

660 665 * 670 

GCG GGG GTG GCA GGC GCA CTC GTG GCC TTT AAG GTC ATG AGT GGT GAG 2064 
Ala Gly Val Ala Gly Ala Leu Val Ala Phe Lys Val Met Ser Gly Glu 

675 680 685 

ATG CCC TCC ACT GAG GAC CTG GTC AAC TTG CTC CCT GCT ATC CTC TCT 2112 
Met Pro Ser Thr Glu Asp Leu Val Asn Leu Leu Pro Ala He Leu Ser 

690 695 700 

CCT GGT GCC CTG GTC GTC GGG GTC GTG TGC GCA GCA ATA CTG CGT CGG 2160 
Pro Gly Ala Leu Val Val Gly Val Val Cys Ala Ala He Leu Arg Arg 
705 710 715 720 

CAT GTG GGC CCA GGG GAG GGG GCT GTG CAG TGG ATG AAC CGG CTG ATA 2208 
His Val Gly Pro Gly Glu Gly Ala Val Gin Trp Met Asn Arg Leu He 

725 730 735 

GCG TTC GCT TCG CGG GGC AAC CAC GTC TCC CCC ACG CAC TAT GTG CCT 2256 
Ala Phe Ala Ser Arg Gly Asn His Val Ser Pro Thr His Tyr Val Pro 

740 745 750 

GAG AGC GAC GCC GCA GCG CGC GTC ACC CAG ATC CTC TCC AGC CTT AC 2303 
Glu Ser Asp Ala Ala Ala Arg Val Thr Gin lie Leu Ser Ser Leu 
755 760 765 767 



(5i) int. ck 6 mm^ frftmmm^ fi tm^mm 

//(C12N 15/09 ZNA 
C12R 1:92) 
(C12P 21/02 
C12R 1:19) 
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